





Analysis of Blood Flow Measurement in Class by  
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Abstract: In this paper, measurement and analysis of blood flow in class are carried out using wearable 
optical topography （NIRS）．NIRS is known for its ability to observe three kinds of hemoglobin 
densities, HbO, HbR and HbT. We used temporal data of HbO for analysis because it is said to reflect 
brain activity very well. The technique used in this paper is hierarchical decomposition analysis, which 
is one of the estimation methods of multivariable auto-regressive （AR） model. The result of this paper 
shows the possibility of estimating students’ comprehension by equipment such as NIRS.
Key words: Blood flow measurement, NIRS, Multivariable auto-regressive model































































































,,,, ＋＋μ  （2）







































（ （ （（） ） ））
1 1 1 1, , 1 , , 1 0d d d du v fd u v d u v d u v




































= = = +












































































































 1）M.A.Repucci, N.D.Schiff and J.D.Victor “General Strategy 
for Hierarchical Decomposition for Multi-variate Time 
Series：Implications for Temporal Lobe Seizures”， 
Annals of Biomedical Engineering, Vol.29, pp.1135/1149, 
2001





の検討」，電気学会論文誌C，Vol.129, No.9, pp.1675-1681, 
2009
 5）L.Kocsis, P.Herman and A.Eke“Mathematical model for 
the estimation of hemodynamic and oxy-genation variables 
by tissue spectroscopy”， Journal of Theoretical Biology, 




 2 3 3 
 8 8 4 
Rupper  -0.18 -0.31 -0.12  
Rdiag  2.87 2.91 2.22  
Rlower  0.03 -0.12 -0.04  
